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WE CLAIM: 

A method foj treating alopecia or promoting 
hair growth in In • animal, which comprises 
administering to saidf animal an effective amount of a 
heterocyclic ester of* amide. 

2. The method of claim l, wherein the 



heterocyclic ester <pr amide is 



3. The metfhod jsrfT cTraim 1, wherein the 
heterocyclic ester/ o/ amide has an affinity for an 
FKBP- type immunopht/lin . 




non- immunosuppressive . 



cc or claim 3 , where in t he FKB ? - t vo e 



immunophil in i 



od of claim 1, wherein the 
or amide is a 'compound of formula 
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or a pharmaceutical ly acceptable salt, ester, or 
solvate thereof, wherein 

A and B, together with the nitrogen and carbon 
atoms to which they are re/spect ively attached, form a 
5-7 membered saturated or unsaturated heterocyclic 
ring containing, in addition to the nitrogen atom, one 
or more additional O, /S, SO, S0 2/ N, NK, or NR, 
heteroatom; 

X is O or S; 
Z is 0, NH, or NPi ; 

W and Y are independently O, S, CK 2 , or H 2 ; 
R i is C-Cg straidit or branched chain alkyl or C 2 - 
C s straight or brartc^fed chimin alkenyl, which is 
substituted with i/bne or more subst ituent ( s ) 

:a rrom the group consisting of 
or branch ed^, chai n alkyl or C 2 -C s 
chain alkenyl substituted with 
kyl , J2<-C s straight or branched 
raightjor branched chain alkenyl 
cycioalkyl, and Ar 2 ; 

1 or 2 

R 2 is either /C L -C* straight or branched chain 
alkyl, C 2 -C 9 straig/it or branched chain alkenyl, C 3 -C 3 
cycioalkyl, C< -C 7 fcycloalkenyl or Ar, , wherein said 
alkyl, alkenyl, cycioalkyl or cycloalkenvl is either 
unsubst i tuted or/ suoscituteci with one or more 
subst ituenc (s ) independent ly selecced from the group 
consisting of C L -/C 4 straight or branched chain alkyl, 



independently select 
(Ar L ) n/ C,-C 6 straigt 

straight or branch! 
(ArJ,, C 3 -C g cyclo 

chain alkyl or C ? -cJ 

substituted with C, 



C 2 -C 4 straight or branched chayLn alkenyl, and hydroxy; 
and 

Ar, and Ar 2 are . independently an alicyclic or 
aromatic, mono-, bi- oj- tricyclic, carbo- or 
heterocyclic ring, where/in the ring is either 
unsubstituted or substituted with one or more 
substituent(s) independently selected from the group 
consisting of halo, hydroxy, nitro, trif luoromethyl , 
C,-C s straight or branched chain alkyl, C 2 -C s .. straight 
or branched chain aflkenyl, c x -C 4 alkoxy, . c 2 -C 4 
alkenyloxy, phenoxy, bafnzyloxy, and amino; wherein the 
individual ring size is 5-S members; and wherein the 
heterocyclic ring / contains 1-6 heteroatom (s) 
independently selected from the group consisting of 0, 
N, and S . 



r£o- 



he/ methgd of claim 5/, wherein the mono- or 
at terocyc^Tic ring is selected from 
ngVo£/naphthyl , indolyl, f uryl , 
th/j/enyl, pyridyl, quinolinyl, 



crenvi , ana cr.env 1 



The method of claim 5, wherein the one or 
more additional heteroatom ( s ) in the 5-7 membered 
sacura tea or unsaturated heterocyclic rina is NK or 



8. The .method of / claim 1, wherein the 
heterocyclic ester or amide' is a compound of formula 




0 R x 



II 



able salt, ester, 



or 



ntly CH 2 , o, S, SO , S0 2 , 

branched chain alkyl or C 2 - 
chain alkanyl, which is 
more substituent (s) 
the group consisting of 
anched chain .alkyl or C 2 - 
alkenyl substituted with 



ght or branched chain 
d chain alkenyl , C 3 -C g 
. , or Ar : ; and 
aromacic, mono-, bi- or 
ic ring, wherein the 
substituted with one 
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> t i tuent ( s ) inde4 



or more subst ituent f s ) independently selected from the 
group consisting of / halo, hydroxy, nitro# 
trifluoromethyl, C L -C S straight or branched chain 
alkyl, C 2 -C s straight or branched chain alkenyl, c x -C 4 
alkoxy, C 2 -C 4 alkenyloxJ, phenoxy, benzyloxy, and 
amino; wherein the individual ring size is 5-6 
members; and wherein the/heterocyclic ring contains l- 
6 heteroatom(s) independently selected from the group 
consisting of o, N, and/ S. 

The method cff claim 8, wherein: 
A is CK 2 ; 
B is CH 2 or S; 
C is CH 2 or NK; 

R - 15 ^e.ecTfa pern "trie group consisting of 3 
phenylpropyl yfd 3 - (fe -pyr idyl ) propyl ; and 

R 2 selected /from the group consisting of 1,1- 
dimethylpror/vl , cvclohexyl, and tert-butyl . 

claim 9, wherein: 




1 1 . The me 
B is S; and 
C is CK, . 



12. The method of cjlaim 3, wherein the compound 
is selected from the grodp consisting of: 

(25) -1- (3 , 3 -dimethyl -1, 2 
idine) carboxylate; 



3 - phenyl - 1 -propyl 
dioxopentyl) -2- (4-thiazol 



3- (3-pyridyl) -1 -propyl (2S) -1- ( 3 , 3 -dimethyl - 1 , 2 - 



dioxopentyl) -2- (4-thiazoiidine) carboxylate; and 

pharmaceutically adceptabl* 
solvates thereof. 



13. The method/ of claim 1, wherein the 
heterocyclic ester or a'mide is a compound of formula 

in 



O Ri 




e salts , esters , and 



III 



or a pnarmaceutid^aljLy/ accepcabie salt, ester, or 
solvate thereof, wheTein: 

A, B, C and D ire independently CH 2 , O, S, SO, 
S0 2 , NH, or NR i; 

R L is C^Cg straijghc or branched chain alkyl or C 2 - 
C s straight or branched _ chain alkenyl, .which is 
substituted with one or more subst ituent ( s ) 
independently selectJad from the group consisting of 
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r ° r branched chain alky! or C 2 ~ 
chain alkenyl substituted with 



(ArJ n and C L -C S straight 
C 5 straight or branched 
(ArJ n/ 

n is l or 2; 

R 2 is either C-d straight or branched chain 



alkyi, C 2 -C 9 straight or branched chain alkenyl, c 3 -C 3 
cycloalkyl, C s -C 7 cycloalkenyl , or Ar, ; and 

Ar i is ar * alicyclic or aromatic, mono-, bi- or 
tricyclic, carbo- or heterocyclic ring, wherein the 
ring is either unsubstk tuted or substituted with one 
or more subs t i tuent ( s ) (independently selected from the 
group consisting <j>f halo, hydroxy, nitro, 
trifluoromethyl, c,-cj straight or branched chain 
alkyl, C 2 -C s straight <t>r branched chain alkenyl, C, -C a 

shenoxy, benzyloxy, and 
amino; wherein t^e I individual ring size is 5-6 
members; and wherfein tjhe heterocyclic ring contains 1- 
6 heteroatom (s) /independently selected from the group 
consist ina of 



N . 



i he mtetnc 



of claim 13, wherein: 

A is CK 2 ; 
B is CH 2 ; 
C is S, O or 
D is CH 2 ; 

P-i is selected from the croup consisting of 3- 
phenylpropyl and ( $ , 4 , 5 - trime thoxy) phenylpropyl ; and 
R 2 is selected from the croup consisting of 1,1- 



and 



dimethylpropyl , cyclohexyl Cert-butyl, phenyl, 

3/^/5 - trimethoxyphenyl . 

15. The compound of claim 14, wherein: 
C is NH; and I 
R 2 is 1 , 1 -dimethylpropyl or phenyl. 



16. The method of claim l, wherein the 

heterocyclic ester or amidh i< 



IV 



he tercatom' ( s ) indepenc 
consisting of O , S , SO 




s a compound of formula 



IV 



ble salt , /'"ester, 



or a pharmaceutic 
solvate thereof, wh 
V is C, N, or 

A _ ir _H ^ r * \t,^K^ trer with V and the carbon 
atom to whi'_r. they are /respectively attached, form a 
5-7 membered saturated or unsaturated heterocyclic 
ring containing, in addition to V, one or more 



entiy selected from the group 
>, SQ 2 , N, NH, and NR; 
R is either C-Co straighc or branched chain 
alkyl, C 2 -Co straight or branched chain alkenyl, C 3 -C 9 
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cycloakyl, c s -c 7 cycloalkenJl , or Ar 3/ wherein R is 
either unsubstituted or substituted with one or more 
substituent(s) independent! selected from the group 
consisting of halo, haloa'lkyl , carbonyl , carboxy" 
hydroxy, nitro, trif luoroLthyl , C^C, ' straight or 
branched chain alkyl, C 2 -J straight or branched chain 
alkenyl, Cl -C 4 alkoxy, k-C 4 alkenyloxy, phenoxy, 
benzyloxy, thioalkyl , alfcylthio, sulfhydryl, amino, 
alkylamino, aminoalkyl , iminocarboxyl , and Ar 4 ; 

Ar 3 and Ar, are independently an alicyclic or 
aromatic, mono-, b/- / or tricyclic, carbo- or 



7 



heterocyclic ring; whirefin the individual ring size is 



5-8 members; wherein/ siid heterocyclic ring contains 
1-6 heteroatom(s) iln<^ph^ently /selected from the 
group consiscing of <j)y / N , and S; and 

Ri/ R 2 / X, Y, Ind Z are as defined in claim 5 

above . 



17 • A phadmaceucicali compos^ r- ion which 

comprises : 

(i) an effective amcun: qr e ne cere cyclic ester 
or amide for creating alopecia or promoting 
hair growth in an animal; and 
(ri) a pharmaceuc ically /acceptable carrier. 



IS. The pharmaceutical /composition of claim 17, 
wnerein the heterocyclic ^ster or amide is non- 
immunosuppress i ve . 
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19. The' pharmaceutical composition of claim 17, 
wherein the heterocyclic / ester or amide has an 
affinity for an FKBP-type /mmunophilin . 

20. The pharmaceutical composition of claim 19, 
wherein the FKBP-type immunophilin is FKBP-12. 

21. The pharmaceutical /composition of claim 17, 
wherein the heterocyclic estyer or amide is a. compound 
of formula I 



B 



R 2 



X 



'W 



or a pharmaceutical ly/ acceptable salt, ester, o: 
solvate thereof, wherein: 

* and B, togethet with the nitrogen and carbon 
acorns to which they ads respectively attached, form a 
5-7 membered saturated or unsaturated heterocyclic 
ring containing, in addition to the nitrogen atom, one 
or more additional /o, S, SO, SO,, N, NH, or NR 1 
heteroatom,- 

X is O or S; 

Z is O, NH, orf MR, ; 
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W and Y are independently O, S, CH 2 , or H 2 ; 
R L is C-C s straight or branched chain alkyl or c 3 - 
C s straight or branched fchain alkenyl, which is 
substituted with one L more substituent (s ) 
independently selected froli the group consisting of 
(Ar,) n , C,-C s straight or brknched chain alkyl or C -C 
straight or branched chaii alkenyl substituted with 
(Ar t ) n/ C3-C3 cycloalkyl, k-c s straight or branched 
chain alkyl or C 2 -C s straight or branched chain alkenyl 
substituted with C 3 -C 9 cyc/Loalkyl, and Ar 2 ; 
n is 1 or 2; 

R 2 is either c-C 9 /straight or branched chain 
alkyl, C 2 -C 9 straight or branched chain alkenyl, C 3 -C a 
cycloalkyl, C s -C 7 cycloaflkenyl or Ar,, wherein said 
aiKyj., alkenyl, cycicalfcyl or cycioalkenyi is either 
unsubstituted or substituted with one or more 
substituent (s) independently selected from the group 
consisting of C-C 4 straight or branched chain alkyl, 
C 2 -C 4 straight or branched chain alkenyl, and hydroxy; 
and 

Ar : anci - a -r, are / independently an alicvclic or 
aromatic, mcao-, of.- or tricyclic. carbo- or 
heterocyclic ring, /wherein the ring is either 
unsubstituted or sjubstituced with' one or more 
substituent (5) independently selected from the group 
consisting of halo, /hydroxy, nitro, tri f luoromethyl , 
C,-C s straight or branched chain alkyl, C 2 -C s straight 
or branched chain/ alkenyl, c.-C 4 alkoxy, C 2 -C 4 




50 



alkenyloxy, phenoxy, benzyloxy, and amino; wherein the 
individual ring size is 5-6 metjibers; and wherein the 
heterocyclic ring contains/ 1-6 heteroatom(s) 
independently selected from the/ group consisting of o, 
N, and S. 

22. The pharmaceutical Composition of claim 21, 
wherein the mono- or bicyclicj carbo- or heterocyclic 



ring is selected from the 



group consisting of 



naphthyl, indolyl, furyl, thiizolyl, thienyl, pyridyl, 
quinolinyl, isoquinolinyl , fiuorenyl, and phenyl . 

23. The pharmaceutical composition of claim 21, 
wherein the one or more additional heteroatom (s] 
the 5-7 membered saturated dr unsaturated heterocyclic 
ring is NK or MR, . 

24. The pharmaceutical composition of claim 17, 
wherein the heterocyclic fester or amide is. a compound 
of formula II 



B- 



/ 



A 



,0 Ri 



Nl 



0. 



II 



or a pharmaceutical lly acceptable salt, ester, or 
solvate thereof, wher/eim 



A, B and C are independent ijr C H 2 , O, S, SO, so 2 , 
NK, or NRj_; 

R, is C.-Cs straight or brancAed chain alkyl or C 2 - 
C s straight or branched chaiA alkenyl, which is 
substituted with one or /more substituent ( s ) 
independently selected from tie group consisting of 
(Ar,) n and C,-C s straight or bra/iched chain alkyl or C 2 - 
C s straight or branched chain ^Ikenyl substituted with 
(ArJ^- 

n is 1 or 2; 

R 2 is either C L -C 9 straight or branched chain 
alkyl, c 2 -C 9 straight or branched chain alkenyl, C 3 -c 9 
cycloalkyl, C s -C 7 cycloalkeAyl ,. or Ar, ; and 

Ar. is a an alicyclic/or aromatic, mono-, bi- or 
tricyclic, carbo- or heterocyclic ring, wherein the 
ring is either unsubscitiited or substituted with one 
or more substituent ( s ) independently selected from the 
group consisting of/ halo, hydroxy, nitro, 
trif luoromethyl, C v - C,- -/straight or - blanched cl.ain 
alkyl, C,-C 5 straight oaf branched chain alkenyl, C l -C A 

alkenyl^xy, c-her.cxv, 
3.ii,_ao; wnerein the individual ring size is 5-5 
members; and wherein t/ie heterocyclic ring contains 1- 
6 heteroatom ( s ) independently selecned from the croup 
consisting of 0, N, And S. 



25. The pharmaceutical composition of claim 24, 
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A is CH 2 ; 

B is CK 2 or S; 

C is CK 2 or NK; 

Rx is selected from the group consisting of 3- 
phenylpropyl and 3 - ( 3 -pyridyl ) propyl ; and 

R 2 is selected from the group consisting of 1,1- 
dimethylpropyl, cyclohexyl, and tert-butyl . 

26. The pharmaceutical composition of- claim 25, 
wherein : 

B is CK 2/ - 

C is NH; and 

R ; is 3 -phenylpropyl . 



^ / ■ Tne pharmaceutical composition 
where in : 

B is S; and 

C is CH, . 



or claim 25, 



28. The pharmaceutical Composition of claim 24, 
wherein the compound is selected from the group 
consisting of : 

3 - phenyl - 1 - propyl ( 2/s) -1- (3 , 3 -dimethyl-i, 2 
dioxopentyl) -2- ( 4 - thiazol /dine ) carboxylate; 

3 - (3 - pyridyl) - 1 -prc/pyl (2S) -1- (3 , 3 -dimethyl - l , 2- 
dioxopentyl) -2- ( 4 - thiaz Jlidine ) carboxylate; and 

pharmaceutical ly Acceptable salts, esters, and 
solvates thereof 



S3 



29. The pharmaceutical composition of claim 17, 
wherein the heterocyclic ester <j r amide is a compound 
of formula III 



I 

A. 



0 




III 



R 2 

or a pharmaceutically acceptable salt, ester, or 
solvate thereof, wherein 

A, B, C and D are independently CK 2 , O, S, SO, 
S0 2 , NK, or NR, ; 

R L is Cj^-C; straight <*r branched chain alkyl or C, 
C s straight or branch^! chain alkenyl, which is 
substituted with onef or more substituent (s) 
independently selected /from the group consisting of 
(ArJ a and ,C,rC s . st rai ghtf .or branched- chain -a-i-kyl or C 7 - 
C 5 straight or branched/ chain alkenyl substituted with 
fAr. ) ; 

n is 1 or 2; 

R a is either d-C 9 straight or branched chain 
alkyl, C 2 -C 9 straight or branched chain alkenyl, C,-C 3 
cycloalkyl, C 3 -C 7 cyfcloalkenyl , or Ar,; and 

Ar. is an alifcyclic or aromatic, mono-, bi- or 
tricyclic, carbo- /or heterocyclic ring, wherein the 
ring is either unfeubsti tuted or substituted with one 
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O 
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or more substituent (s ) indepe Jdently selected from the 
group consisting of J lo , hydroxy , 
trifiuoromethyl, Cl - C< straight or branched chain 
alkyl, C 2 -C s straight or bra/ched chain alkenyl, Cl -c 4 
alkoxy, c 2 -C 4 alkenyloxy, /phenoxy, benzyloxy, and 
amino; wherein the individual ring size is 5 . s 
members; and wherein the heterocyclic ring contains i- 
6 heteroatom(s) independently selected from the group 
consisting of O, N, and 



30. The pharmaceutical c 
wherein : 



omposition of claim 29, 



A is CH 2 ; 

B is CH, ; 

C is S, 0 or NH; 

D IS CH 2 ; 

Rj. is selected from the group consisting of 3- 
phenylpropyl and ( 3 , 4 , 5 - trimethoxy) phenylpropyl ; and 

Rj _??r?_ cted fr om the. arojup .cons l.= ti.aa of 
dimethylpropyl, ' cyclohexyl, tert-butyl, phenyl , and 



3.4 c - i- 



trimethcxyphenyl . 
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31. The compound of claim 30, wherein: 
C is NH; and 

R; is 1 , 1 -dimethylpropyl or phenyl. 

32. The pharmaceutical /composition of claim 17, 
erein the heterocyclic estjfer or amide is a comcound 



of formula IV 





IV 



or a pharmaceutical^ acceptable salt, eater, or 
solvate thereof, wherein 
V is C, N, or S; 
A and 3, taken together with V and the carbon 
atom to which they are Respectively attached, form a 
5-7 membered saturated/ or unsaturated heterocyclic 
ring containing, in /addition to V, one or more 
heteroacom(s) independently selected from the group 
consisting of 0, S, sj, SO z , N, NK, and NR.- 

R is either C,ic 3 straight or branched chain 
alkyl_,_C-, -C 9 straiaht/or br-=riGb-d- <-K-i^n =T'=nvi n r 

— I - v _£ , *w"3 " 

cycioakyl, C 5 -C 7 eye jLoalkenyl , or Ar 3 , wherein R is 
either unsubsci tuted/ or substituted with one or mere 
subsiituenc (s) independently selected from the group 
consisting of hald, haloalkyl , carbonyl , carboxy, 
hydroxy, nitro, tf if luoromethyl , C,-C 5 straight or 
branched chain aik-ll , C 2 -C s straight or branched chain 
alkenyl, C,-^ aJikoxy, C 2 -C 4 alkenyloxy, phenoxy, 
benzyloxy, thioalkyi, alkylthio, sulfhydryl, amino, 
alkylamino, aminoalkyl , aminocarboxyl , and Ar 4 ; 



Ar 3 and Ar 4 are independently an alicyclic or 
aromatic, mono-, bi- / or tricyclic, carbo- or 
heterocyclic ring; whereifr the individual ring size is 
5-8 members; wherein sa/d heterocyclic ring contains 
1-6 heteroatom(s) independently selected from the 
group consisting of 0,/n, and S; and 

R i/ R 2 / w / X, Y, /and Z are as defined in claim 21 
above . 



